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BACKGROUND OF THE INVENTION 
[0001] The inventiGn relates to dry powder inhalation apparatus. This apparatus 
adininisteis a dry powder ntiedicament in a desired pre-detennined dose to a visec of 1he 
apparatus v^o actuates die apparatus ^maauaUy and ttien breathe in ^ predetermined dos^ 
or, on taking abreadv would automatically actuate the device for breathing in the 
predetemnined dose of medicament Breath actuation is typically used to dispense tiie desired 
dose of medicament into the hmgs of the patient The medicament is carried in air during 
inhalation so that fine partides aie carried into the lungs and heavier partides are retained in 
the buccal cavity. 

[0002] Typically such an apparatus indudes a reservoir for containing the medicament in 
dry powdered form. The resCTvoir contains medicament for a particular number of doses. The 
doses are inetered from the reservoir one dose at a time on actuation by a iiser. Theapparatus 
also indudes an air inlet or inlets for taking up or entraining the medicament for passage along 
airways through a mouthpiece of the ^Tparatus and into the lung^ of the user when the user 
takes a breath. 

[0003] The amounts of medicament in a particular dose axe small and received from the 
reservoir in a device having a reoeptade or cup for receiving a metered dose of medicament 
The device then shifted bodily in order to transfer the metered dose to ttie air diannels. Ttv^ 
body of the device seals off a disdiaige ou^et from fte reservoir duririg this transf^ 
[0004] In known apparatus, a iiiedianism transfers a sHde carrier assembly cajry^ 
inetereddoseby releasing tiiesHde earner off the end of a lower ledge of a yoke. Ayokelower 
moves as a trigger is rotated by a mouttipiece cover opaung. The trigger has two drop zones. 
The first of these is iised to generate sudden rnbvement of the yoke lower to compress a 
bellows for metering. The second drop zone is also sudden, and it is during this zone that flie 
yoke lower releases the slide carrier. The transfer spring forces the slide carder across a 
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diaimel between a hopper upper and a hopper lower (x>nipcnient^ 
the side wall of flie hopper upper the slide carrier stops abruptly. 

[0005] However, even though a relatively sznaO amount of powder is being dispensed, the 
powder making up each dose can be compacted which can cause more 4ian the prescribed 
dosage to be received in the cup. 

[0006] Moreover, even if there is no compaction, the medicament can be spilled from the 
ciq> on transfer. Consequendy, althoiig^ there is a coUection weD for receiving ^pilled 
medicarxient the leqmied desiied dosagie may not be adininistra 
breath. 

[0007] Both disadvantages of compaction and spiUage result from the in \^dit^ 
device is transferred from the discharge outlet of the reservoir to the position for passage of ibe 
medicament into the air channels. 

[0008] Accordingly, the present invention mitigates these disadvantages. 

SUMMARY OF THE DSrVElNniON 
[0009] According to the present inventicKv there is provided dry powder inhalation 
apparatus, comprising a reservoir for medicament a mouthpiece far insertion in the mouth of a 
user for inhalation of a predetermined dose of medicament a deliveiy channel between a 
discharge outlet of the reservoir and the moutlqneoe for delivering said predetermined dose of 
medicament a device normally held adjacent Ae reservoir for receiving'said predetennined 
dose of medicament from said discharge outlet and transferring it to the ddivery diarmd, and 
a mechanism adapted to release the device and {lermit controlled movement thereof to the 
delivery channel for said delivery. 

[0010] It will be understood tttat in using the in ventian it is possible to provide for 
controUed, smooth transfer of a required dose of medicamont in a two-st^ 
Movement of the device is intemqited after dunging witti medicament for subsequent 
controlled movement to ttie position for passage of the medicament into air chaimeKs) forming 
the discharge channels. 
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[0011] The device may oQonpnse a cup tor reoemng said dose and a longitudinally 
stidable body mounting said cup, the medianism compzislng abuixrant means t^Mdi is 
morabte to release ifae device for inoveinent to tile de^^ 

[0012] Hie abutment means may preferahfy be bodily movable by an actuation means. . 

This provides for positive operation and actuation. 

[0013] Ilieabutmeiitineansinay also oompnse a resilient menr^^ 

die patii of tiie device. This again provides a positive operation ar^ 

when the resilient member inay comprise a one piece rneihber of s^ 

oonfiguTataonr Qiie liinb of whidi is movable for releasing tiie device. 

[0014] The movable limb may have a finger-<q>erable tab prqecting fraai a housing 

apparatus and the tab may have indida indicatiiig the direction of flexiiig tii^ 

release of tiie device. 

[0015] The actuation means may CQixq>rise a resilienfly mountable slidable member whidi 

has a tab projecting tiuou^ a bore of a body of ifae apparatus for. releasing iSbe device. This also 

provides for positive operation and actuatioiv tiie slidable member preferabfy having xndida 

\^Mdl can be read dircug^ tiie bore for irulicating tiie poation ^ 

The irulida rriay suitably coiiqnise a colour code iri^^ 

[0016] Ihe actuation riieansrnay furtiieroairqynse a resilient' azui^^ 

deient rneans wMdi is shiftabk lx>dity abo«rt its pivot axis to retease 

[0017] Suitably, the detent means may have a finger grtppabk profecticn whidi presets 
Iherefrom and through a slot in the body of the ^yparatus for bodity shifti^ 
tiie prcgection is moved along die slot 

[0018] The actuating means may furtiier comprise a lesilkntiy mounted plunger means 

v^diidi has one erid prcjecting throu^ a boie i^ 

ad£^d to eiigag? die device for shiftiiig same bodily to said delivery 

[0019] The plunger rneaiisrriay suitably have a substantiaUycyliri^ 

coniiectii^ the orie erid and the opposite en4r arid the opposite end rriay 

ti:te body member. 

[0020] There may be a relativdy soft cudiion member of the opposite end for contacting 
tiie device. This provides for a cushionedr controlled xnotion of tte 
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[0021] The actuation means may oon^rise an dectncat electronic or electio-mechanical 
means. 

[0022] The actuation means may Gon^nse a solenoid means actu^^ 
foi actuatianof ffae device. Suitably, the switdi device may be opexable manually by a user, or 
alternatively the switdi device may be operable by inhalation of a bieatti by a user. In eidier 
modc^ a positive operation of the device can be achieved. 

[0023] There may be a power source for the electrical^ dectrotdc or electro-mechanical 
means. 

[0Q24I Theremaybeaoovexforanendoftfiedisdiargechanndatlhemra 

die cover may be movable between a position covering the discharge cfharmei and a position for 

discfhaiglbng said dosq^ wherdiy to allow actuation of the medianism. 

[0025] Hie cover may suitably oorr^dse a relatively rigid disc carried by opposed arms 

wfaidi at an end thereof opposite the disc niount a cam vdiidi has a pr€2^ 

movement of a cam follower in a direction away 6nm the device whereby to allow operation of 

tiie actuation means for bodily movement of the abutment means. 

[002$] Ilie disc in its first mentioried position may be housed within a guard of 

apparatus, >^di guard is pivotably mounted for access to the disc. 

[0027] There inay be a yoke member whidi is shiftableboditytowa^ 

rxioutiipiece and mounting ]iixibs^ one of whidi has a cam foll^ 

rotatable for actuation of the yoloe meniber wMdi carries tlie actuation means in tiie form of a 
ramp up which a part at least of the device can travel for Goritrolled rnoveme^ 
the deliveiy dianneL litis again provides a positive operatioiv particularly vAiea the actuation 
rneans anxq>rises a return element for returning tiie device to 

[0028] Such a retum element ma)f suitably conprise an indined ledge down which tiie 
part travels to said discharge outlet 

[0029] Ihe apparatus may be a breath actuable apparatus. 

[0030] lliexnedianism may be between opposed spaced walls of tliezeservok 

have a inember \^dlich rriay be retracfcabk on a user tak^ 

[0031] IliernedianismnrmyainnpriseGOopemtiiigrotatab^ 

detent for engaging the device arul ttie other of whidi is operable to xnamtam 
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engaganent with the defvioe and to aUow lotaiic^ 
device. 

[0032] lliexnedianismmayfiirthetGonipiiseastop]^ 
bieaAi on die mottthpieoe^ and adapted to idease file otih^ 
[0033] Thezotai8d>lezneaiismayGO]xiprisecamorgetf 

[0034] The stop meniber may suitably oao^iise an elongate mounted member whidi is 
biased to engage the other ixitatable means and a flap valve \^ch is o^ 
space between said opposed waQs to equalise air piessure inside and outside the spaoe and 
bias die elongate members to operate the cam or gear means. 

[0035] Hie device may be mounted under pressure resilient meansir suitably spring 
means. 

[0036] There ixmy also be daixq>er means for damping movement of die device. 
[0037] Embodiments of the apparatus according to ttieiiwention are hereinafto 
described, by way of exampH with r^eience to die aaxxmpanyix^ 

BRIEF DESCRIPnON OF THE DRAWINGS 
[0038] Fig. 1 shows a perqiective view of a typical dry powder inheOa^ 
- [0039] Fig. 2 shows an e9q>loded perspective view of a typical dry powder inhale 
apparatus like Aiatof Fig. 1; 

[0040] Fig. 3 shows to a mudi enlarged scale a perspective view of an enibodiment of 

device for dispensing a desired dose of medicament aooording to die invention; 

[0041] Fig. 4 diows to a rimch enlarged scak a perspective view of a second enibod 

of device for dispensing a desired dose of rnedicainent aaxxrding to the invention; 

[004SQ Figs. 5A andSB shows respectively two operative positions of a third embodiment 

of epparatus according to the invention; 

[0043] Fig. 6 diows a plan view of a fourdi enibodiment of £^aratus aocx>rding to the 
invention; 

[0044] Fig. 7 shows sdiematicaUy a fifdi enibodiment of apparatus aooording to die 
invention; 
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[0045] Hg. 8 shows schematicaUy a peispedive view cf a furlfaer embodiment of 
appaiatus acxxudiiig to tihe iiwentiQn; 

[004$] Hg. 9 shows sdieimticaUy afurttieieEnbodimentof device acGordixigto 

Ifae Invention; 

[0047] Fig. 10 shows in (a) - (d) diffeient positions of yet further apparatus embodying the 
invention; 

[0048] Hg. 11 shows part of actuating mechanism of ttie embodiment of Fig. 10; 
[0049] Fig. 12 shows sdiematically abiealfa cqierated dxy powder inhalation device 

Fig. 13 shows part of tfie device of Fig. 12 shown in an embodiment according to 
the invention; 

. [0051] Hg.l4showsawayof mounting die device of die apparatus of the previc^ 
described embodiment; and 

[0052] Fig.l5 shows sdiematLcaDy a production model £^aratus similar to ttiat shown in 
Fig. 10, however in tiiis embodiment a cam of die sqyparatus is solid. 

PETAIl^EP PBgquPnON QF THB INVENTIQN 
[0053] Referring to the drawings (see for exampk Figs. 1, 2;, 3, 9), and in widdilil^ 
are referred to by like numerals where feasible;, diere is shown dxy powder inhalation 
apparatus 1, comprising a reservoir 2 for medicsutnent^ a mouthpiece 3^ for insertion in the 
inouth of a user for inhalation of a predetemiined dose of a medicament a deUvecy channel 3 
between a dischaig^ outlet 4' of the resent 2 and the moudipiece for del^^ 
predetermined dose of medicammt a device 4 normally held adjacent the reservoir for 
receiving a predetermined dose of medicament from said discharge oudet and transfening it to 
the delivecy diannet and a mechanism 5 adstpted to release the device 4 and permit controlled 
movement thereof to the ddiveiy channd for said deHveiy. 
[005^ Fig. 1 shows die genend outline of the inhalation ap^watuslfix^ 
being a pivotaUe cover 6 at die bottom (and as used) of a body 7 of the device 
[005$] As shown in Fig. 2, the housing or bocfy 7 of die apparatus 1 indudes a cap S, an 
internal spring 9, a ycike 10, a beOows 1 1, an actuating medianism induding a further yoke 12, 
a cotmter 13, viewable in the base 14 of die body 7 mounting die mouthpiece cover 6. 
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[005$] The inediaxusmS (Kg. 3. andl^ 12for exan^Ie) includes Ifae device 4 whidiis 

generaUy movable transversefy of a longitudinal axis of the q>pazatus 1 for receiving in a cup 

or leceptade 15 a metered dose of powdeced medicammt whidi is then transfierxed hy the 

shifting of the device 4 to the disdiarge diaiixieb or airways 3 wM 

on sucking on tfie moutt^ece 3^ removes the powdered metered dose horn the cup or 

leceptade 15 so that it is entrained in fte air and passes tfarou^ the mouAlq^ 

lungs and moudi of the user. aiaj:ging of cop or recq^ 

from a discharge outlet 4' (Fig. 12) of the reservoir 2 by the bellow 

10 in a position towards Ae mouttipiece 3*^ Aere being a part in fonxi of a dKJ^ 

abutment 16 of the device 4> for diifting the device long^ 

oudet 4' to the air delivery dianriel 3. 

[0057] In order to provide a smooth operatioiv there is positioned at the fore end of the 
device 4 an abutment 5 whidi has physically to be moved bodily out of the way of the device 
and, as shown in Fig. 3, this abutment is of L-ahape which on movement by finger pressure on 
an end 17 shifte the abutment 5 so that an upstandiiig integral part 
adjacent end of liie device 4 so that the device 4 can then be moved smooM 
position under pressure of a spring ("Mdiich is not showrO- 

[0058] Fig. 4 shows a further entdxxiiment in whidi the abutment oomprises a resilient 
xneniber 19 in the fonn of in the embodiment shown a J-^^ 

lower or shorter limb 20 of wMdi is secured in fte body 7 of the apparatus 1 and tl^ 

limb 21 of whidi is able to be flexed out of the path of the device 4 on movement of a tab 22 

downward^ as shown by the indida W in die form of an arrow on die outside sur 

[0069] When the underside of die lopger limb 21 meets the upper surfE^ 

limb 20 and therefore cannot be lowered furttieiv the user knows that there is a positive "stop", 

aiui the desired medicament is available for inhalation. 

[0060] Turning now to Figs. 5 A and 5B, die medianism 5 indudes a pivotable stop 23. Hie 

stop 23 is of generaUy l>sh^e and is mounted for pivotabk movenn^ 

spring pressius 25 whidi tends to bias it towards a position cbstnicting move^^ 

device 4 

[0061] The pivot 24 is mounted in holes 26 in fsu±ng members of iq)per and lo^ 
27, 28 of the reservoir or hopper 2. 
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[0062] Theie is a projection 29 fram one lii^ 
29 being accessible mamially thxau^ 

tuming the projection 29 in Ifae direction shown by tiie anow 31, ideases tfae device 4 fior 
smoofii but positive motion to the dischaige position fiie projection 29 -wtisax it mseis a blind 
waH of iiie onfice 30 eSectivdy infozming the user tiiat Ite 
again available for inhalation. 

[0063] Fig. 6 shows a yet furtiier embodiment in which liieie is a slidable nng-shaped 
ineniber 32 whidi is mounted imder pressure of a spring 33 to be biased to a positi 
a projection 34 of fhe dng 32 intexferes witit die motion of tiie deW 

also indudes a button 35 which projects tiirough an opening or orifice 36 in a wall 7 of a body 
of Ihe £^aratus 1. 

[0064! The ring 32 incfaides indida 37 dflier in letterixig or in colour, for example in red 
and green showing when Ihe device 4 is not ready for dispensation (red) or is ready fior 
dispensation and Ihus inhalation (green). 

[0065] The user can read this indicia when Ihe buttm 35 is pushed iinderfirige^ 
pressure from left to rig^t as shown by tiie arrow 'X^ in 1%. 6/ thereby leleasm 
arul tiius riialdng the inedicaznent ready for inhalation. 

[0066] Turning now to Fig. 7, an embodiment is shown in \^di a button or plunger 38 

mounted in a wan 7 of tiie apparatus 1 under spring 39 pressure is biased away fixm 

witii an abutment of die device 4r but on actuation of a head 40 of the ph^ 

opposite end 41 tiiereof which is enlarged relative to a cylindriGal body 42 of Ihe plunger 

contacts tiie device 4 and shifts it bodily arul sinooflily to the left as 

to flie air diannds, on inhalation. 

[0067] Release of the button 38 retracts tiie plunger so that Ihe device 4 itself can 
furtiier diarging, the device as in an enibodinients, bei^ 

which biases it towards tiie chargirigpoation. The enlarged opposite end 41 of the plunger 38 
may iruiude a cushion (not showx^ fior providing a cushioned contact of tiie plunger with the 
device 4. 

[0068] Fig. 8 shows a 3^ furtiterenibodiment in which there is an actuator 43 suc^ 

electricair elecAromc or electrcHonechaiucal actuator having an extensible actuating member such 

as a piston rod 44 which on operation of the actuator 43 extends to push the abutment 45 of the 
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medianismoutof ffae path of Ihe devic£4r fo^ disdiaige as before. Hie actuator 43 in this 

ennbodiinent indudes a switdi 46^ and a power 80^ 

be operated manually, or automatically when a user takes a breath. 

[0069] Turning now to 1^9, there is diown an embodimei^ 

is nonxialty covered by a flap or disc 48 wMdi is inounted on two ax^ 

opposite the flap or disc 48 there is a cam device 50 whidi operates the operating medhlanism 

by aDowing a cam foUower 51 to follow the shape of 4ie cam 50 tiiexeby to al^^ 

device to be charged and then for a mediaziism like tfiat labeUed (5) in 

Fig. 9, to aUow for smooth transfior of tiie device 4 for dischaige of the inhalatto 

medicament as described hereinbefore. 

[0070] IhefUp/ or cover 48/ carries externaUy an izidida 52 such as an arrow to ix^ 
a user die ciixecticm in which the flap shcniM be pivcited to effect operatic 
mouthpiece 3' for inhalatioiv ^ cover in tiie closed position of die mouflipieGe being itself 
crlosed by a pivotable external oover 6. 

[0071] TimungnowtoFigs.l0andll,thereisshown8chematicaUyamec^^ 

whicli the part 16 of the device 4 is initiaiDy in the xest pc>siticm shcyw^ 

part of a yoke 12 \^d1ich has a lower cam 53 and whicii is resilient and pr^ 

orthogcmal to that as viewed as by being convex. When that yoke 12 is actuated and pulled 

down for (fhaiging the cup 15 wifli the cfesired d<)sage of inecli^ 

ratchet as shcnvn at (b) and thei\ to efGect transfer, it mcyves gently and smcx>^ 

alcmg a ramp 54 owing to the lesiUenoe and prcxfile csf file ratdiet^ as shown 

ttie ratchet iqpwardty; arrow 'Y'/ file part 16 of the device 4 is engage 

element 55 (left to right as viewed in (b)), and, in order to accommodate upward movement of 
the ratchet^ the part 16 c>f the device 4 moves clown the sfope or retum elemm^ 
retumix^g the device 4 to the position for charg^g. 

[0072] Fig. 15 shows scheniaticBlfy a pnxiuctummodd of apparatus embcxlyir^tiie 

invention. In Fig/l5,Aeie is shown a schematicalty mechanism in which 

of the device 4 shown as 1 10 in Fig. 15, is initially in a rest position, 'positicsn V, against a cam 

part erf yoke 12 vdiidi has a iovver C3m 53 and wMcii is resiUertt and profit 

orthogonal to that as viewed, as being convex. When that yoke 12 is actuated and pulled down 

for ciiarging the ciq> 15 wiOi die desired dcisag^ of ixieclicamerit 
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of the canv shown in 'position and fherv to e£Cect tcansfei; it moves gendy and snuxrthly 

upwardly along a lainp 112 to Ifae inhalation poGitim Qnieti]zno{llieyokel2 

upwanUy, axrow Y, fhe part 110 of the device 4 letuins alo^ 

'position 4^ fteid>y xebmiing tfie device 4 to ttie positto 

[0073] This action is exax^Med in Fig. 11 wheietiie lower end of the ydffi 

the xnouthpieoev follows a sin^e cam follower 56 of a cam 

6, or cover 52 (Kg. 9). 

[0074] Kg. 12 shows abreath actuated dry powder inhalation apparatus 57 in which tiiere 
is a force handling unit 58 on top of a lower body part 59 of lite apparatus 57, ti^ 
actuable only when the patient takes a bieatii as known from previous breath c^>erated 
exanq>lessudi as that marketed under tiie trade mark EasirBreaffae. In this embodiment when 
the patient inhales a mechanism 60 showri in Fig. 13 is operative to provide for dispensation of 
the lequiisd dose of medicament In this enibodimenl^ between lite upps and lower 62 
flanges of the reservoir 2;^ there is a double cam or gear an'angement;, the first or 
wMch as viewed has an extension 64 wMdi engages the device 4 to hold it in the 
positicsv tiiere being an elongate actuatiiig meniber 65 vdudh is operative to rotate tiie camor 
gear 67 t^iieieby it in tum can rotate the cam or gear 63 out of contact with tiie dev^ 
aUowing the device 4 to xnove for inhalation. 

[007S1 The elongate meniber 65 is mounted underpressure of a spx^ 

valve and seal arrangement 68 operable when a patient breathes on the moutitpieoe to lift a fl£^ 

valve 69 theieot therdsy aUowing atmoq^hezic air to enter a space 70 defined 

upper and fower flanges 61/ 62 erf the reservxHT and between a wall 71 qTadng those tivo 

flanges apart so tiiat the spring 66/ under tiie pressure of \^^di the ^ 

mounted^ is le Uac le d therdby/ the air pressure either side of the wall being equalised. 

[0076] Timiing now to Fig. 14;^ this shows sdtematically the device 4 m^ 

tiie chaigii^ opening 4'hx3m tiie reservoir 2 so diat the cup 15 is aHg^ 

opening. The device 4 is mounted under pressure of a spring to return to the position showxv 

tiiere is also a damper device 72 sudi as a dash pot \i^iidi on operation 

move the device longitudinally bodily to ttie left as shown by the arrow 'K, is active to provide 

a smootiv cQntroDed passage from the charging opening to the air channel/ for inh£^^ 

desired predetermined dose of powdered medicament 
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[0077] AH the embodiments herein described 
diawings describe diy powder jxihalation apparatus w 

disdiarge device ividioutoo]iq)action and fen smooth and controlled transfer of the device to 

^tr rhannels iheiehfy avoiding cxnnpactioiv and or spillage^ so that on repeated operation, the 

desired rnetered dose \vffl be dispensed eadi time a patient uses 

[0078] it wiU be imdexstood that the omttdlled smooth movement of il^ 

the invention described herein does not aifect individual doses dispensed vrben a patient uses 

the apparatus on inhalation. The apparatus seeks to pievoitinadvertatt multiple dosing as a 

result of multiple actuations before use by a patient In this preferred embodiment (Fig. 15), 

the controlled smooth movement dhanges the nnethod by which the prior art slide carrier is 

transferred to the inhalation position. Instead of suddenly releasing ttie slide carrier as tfie yoke 

lower descends, the trigger con^xxnent for file second zone has a sloped poi^ 

ledge in the seccmd zone of the prior mechanism. Ihe first zone rmiains ftie same as the 

previous desigiv a sudden drop generates the metering pulse fixim the beHowa 

[0079] As the yoke lower readied the second zone the movement is controlled by fiie 

opening of the mouthpiece cover. The yoke lower ledge has also been replaced by aslope. 

This controls the portion of the slide carrier. The sUde carrier position during transfer is now 

linked to tiiernoutitipieoe cover. Instead of fiie sudden stqp against the hopper upper part ttie 

slide carrier is gradually allowed to transfer across to the inhalation position, and the stopping 

is more controlled, and very smootii. 

[0080] As a result of the smooth transfer, these is no jolting of tiiepc^ 

small amount if ar^, is s|»lledL A sing^ actuation results in the same phannaoeutiGal 

performance as fheprior mechanism^ thediferenoe is s^arent for multiple actuations. 
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